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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which can carry out built-in self check (BIST) for 

a logical unit at a system operation speed, without being g i 

disturbed by a storage unit. 

SOLUTION: A selector 101, for selecting a data input of iu^- 
latches LT1 and LT2 in a two stage structure as an 
actual storage element, is set to a scan storage element 
1 which is connected to an output do(0) of a RAM 3. At 
a test mode time, the selector 101 selects logical value 
0 or logical value 1 which is other than the output value 
do(0) of the RAM 3, and outputs the value to the LT1 
and LT2. The LT1 and LT2 take the signal outputted by 
the selector 101 synchronously by a system capture 
clock CCK and output the signal via a data output pin 
Dout to a combining circuit 5. 
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(57) [^^] 

[Siai ^S:3.->y h©a*.2=*.§.BM^_(B I S 

m^^m RAM3«m:tJdo(0).tCS^$n-S)X^ 

1 0 1 T-Xh^r— F^«, -tU-i'^lOl 

(Ccfc^T, RAM3 0a;»3fiIdo(0)T«^.<, IfeffiMO 
X«ISSiMl*S*?L. LTl. LT2CtlJ:>jf -5. L 

Tl, LT2«, ->X7^A4^-^7'9"^^n-y57CCK(C 

7'-3'a*tr>Do u t Sr^n-LT, ffi^-arlHl?S 5 JCtb:t) 
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0 0 2- 1 8 9 0 6 3 (P 2 0 0 2 - 1 8 9 0 6 3 A) 



[0 0 0 1] 
[0 0 0 2] 

[S£5fe<^S$S] a^iZi^eB^^(B 1ST: 

Built In Self Test)lElK^fiiA;^c¥«#:S®?&^^^n 

^. 

[0 0 0 3] 06fi. B I ST|HlK^{l^/t*«^*:^S 
[0 0 0 4] I^^tc^-Tctotc. 15 0^5, 

^t. M\Zs PRPG(Pseudo Random Pattern Generate 
r)10 <i:, M I S R(MultipleInput Signature Registe 
r) 1 1 i:, IBtSm^l, 2, 13, 14^^m^^oP 



RPG 1 0<i:M I SR 1 1 ^:tB»^^ 1. 2, 13. 1 
4h\t. B I STlElK^ffi^SL, ¥»ftSSl50co«l 

^^froTc^bcOB I ST^mn^^o 

r[ooo5] p .^-PG 1 0^3 ;. ^iaa&T^x hA^>^ 

&m^M^^n'r^wnmm^x$>^o PRPGios 
'^^M I s R 1 1 <Dmm\z^^^x\mi^r^o 
[0 0 0 6] tB«*^ 1, 2, 13, i4\t. mp^m 

[0 0 0 7] mm^z^vfzmxu. >^^^>/azj^2 t 

LT. PRPGIOt^^^. IBt6^^13, 1 4^^M. 
X. Ml SRI l\Z^yS:f)^^h(Oii. PRPGIO;^^ 
e> IBlt^^2 , 1 ^^LT,. M I S R 1 1 tCOT^T&t^ 

[0 0 0 8] E KPG 1 0\ZJ:r)%^Lrz5^X h/-v^> _ 
X^-v^^Z l-2_^ih.L.X> ,tB«^^l«3., „ 1 4R 
a'IB1t^^2, 1 tCX^t >:l,>Jtl'5. ^LT^X^ 
>>'r >$n;t5^X h/1^>^flgoT. m:&i±0f§4, 

j i^.fBijg^? 13,14 Rmmm^" 2 , it&^^x^^^ 

>AX 1 2^j^ LTM I SRJ_U^$.^>.T'?.h$n 
-S^TUtTx + > 7 h ^ n;^cM^A>,. MJ S'R 1 1 
^z^j2XM3.&m$n. ¥«^SB 1 5 0 <DffyMi^ti^:h 

il[ooo9] m7\t. PRFGo^m^m^^-rmxh 

^[0010] ipnufc^-riiejfc, PRPG2oo^i. m 
^(DFFiy^jyyyay:r>2o 1^1. ^n£>^^mmm 
■ \zmm'r^ExoRmm&^mmmy-h2 0 2 ^i^e 
e:c7)iHjK-e«. #ff2 .0 ifc^uMffi^^x,^ 

. i!aa&:^^x 4^ ^ >Ax 1^ c^«^tnT> ^ < c 
[0 0 11] ms\t. Ml sR(Dm^m^mTmx$> 

[0 0 12] l^^tc^f J:.?JC._. .M I S R 2 1 0\t. 5^ 

.'K\zmM^rircm^<DF F 2 i ist^ExoRy— h2 
1 2 ^<ix. . ^ b jc^n ^ ^mmmzmmt:3> exor 

N 2 1 3 ^M^^.o. :I(D[h]SST:«. F F 2_1 1 tC?J[J 

saffi^^A;^^, ^a.y^\zmmi^x. £.x.or„2. i 2 

: :^<DA:^(cS^^ia;^x*^>/1X 1 2;5\^BlpI$ 

>/tX 1 2 ci: Dll*^pr^nT< ^«t$:P#^^J(C}(ioT 
EE ^ b ^ ;^ T ^ -5 ^ ;^ 5^ ^ t# n -5 o 



("I 



-fi-r 



i~5 
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#112 0 0 2- 1 8 9 0 6 3 (P 2002-189063 A) 



mvmm. \ 5 oongp^iitHt^^n^a ^mvmm, \ 5 
otc*ft"'5iSisv5zi.u— y\z^-DX^^^^ht\. 

[0 0 14] 

[^eB:^^»StLcfc:'5i:'rs^)Sl <hC^T. EI6fC:fel^ 
T. Kti^^l^i. RAM3c7D5^-:$7tB:^do(0)-do(2) 

XM'l SRI l\Z^^m:^mA^n^^^\Zf3:K). 
[0 0 15] Atj-^m^LX^^ni^i. ffl'&i±lHl^4, 5 
Wmit $ nr I R A M 3 ^ «^^ffl7&^Jg A ^ 

STiEiiKT^. -mz. x^^>r'tfh'^nrzm^f=fim 

ToTTa] COFnlS^^ftf ^fci6lC:._0*JA«. 5='X 

[0 0 17] m9\t. :i<Dj:oy3i:^i&^mmi.r:im^<D 

[0 0 18] l^^fC^-Tcfc-pfC, RAM.3 0 0tS, ^'E 
U 3 0 1 U^mLT H UT.^n—ys 0 2t. 
ii^THUX5^n-y3 0 3^, irU'^^3 04<h. O 
Ry-H 3 0 5<h, ANOy— h 3 0 6a:^ilA^o 

[0019] ;<^U301 fC«. ^^A:tytf>D i n 
^^LT, x-^^^tA^b^ns, ^fc> ;>c^U3 0 1;5^ 

LT. RAM3 0 0C0^1^gBfCttl::^$n'5>. 
[0 0 2 0] Sl^tbbT HUXT'n-i^S 0 2t^, 
m L 7 F tf > R A L T A:*; ^ n^S^.^UJ L 7 K 
UX^xn-HL> 7':3-FUfc^:^^> ;^^:U30 1 

\zmijr^o 

[0 0 2 1] "tU^^ 3 0 4\it. ^X F^-Fe>TE 
$::n^LTA:^$n^5^X h^-F«^(cS£oT, 

Fl/Xtf>WA^:fM^TA:^^n'5S#>X;t^.T FU 
Xh. m^mi.T\^U7.\f>RA^lf\^LXX1l^n^m 
^tBL7 FU'X«hC0(.^m;^^«riM^b. S^jA^^^TFU 



[0 0 2 2] #€ii<^^T FIxXt'=i-^3 0 3^i. irU 
^5^3 0 4;5i^^«)e&$n^7FUA^x:3-FL. o'a 

FUAt^h-^^S 0 3*l(ifP$-&-5:0^S:6^«. ORy- 
F 3 0 5 0tB:^fi-^fCci:oT$fJP$n^. 
[0 0 2 3] ORy'-F3 0 5td:, ANDy-F3 0 6 
<Dmt}hir7s h^:-Ftf>TES::^MxTA:^;$n^T-X 
F^-Fii-^^^T^OR^fl^^^O. -eo«Sm^*#ii^ 
y l^UXy'zn-ys 0 SlzmtlT^o ANDy-F3 0 

6\t. mm^^y'NE^^Lxxij^n^m^i^^^miiF^ 
^^oRy-h 3 0 5 izmtj-r^o 

[0 0 2 4] T-XFP#ti, h^— Ftf >TE= 1 i: 
T^o Z.(Dh^. irU^i57 3 0 4ti. M^tBLTFUA 

3 0 3^i. m^^^^mi^^i^^r^^. z.(Df^^. m^m 

.LT Fl^xe>RAco^T>^^U 3 0 1(D7 VUX\zM 

UT, D i n^it^Lxxtt^n^mf)^m^&^n. ^rz 
mm\z. Don t\z^(Dim^m^ti^^n^o z.n\zj:D 

BlSTB#fCti. RAU3 0 0(Dy^—^mt}imt. '^\Z 
y'-^XiimLmL<r^D. ^(D^M. MISRlltC 

[0 0 2 5] c:<7)J:"9 7if:RAM3 0 OCO 

:^^x{t. ^xhn^ymz. PRPG 1 Ot^^^x^-v 

>AX 1 2^^M^TI$^^nfc^^U 3 0 1(D7FUX 

\z. mmizm^^ntzy'-^xttD i n^m^n^^. ^ 
r^^f)^. zLcommift. m^. ffi^i±iEig§4, 5<;)Sjf^Pt 

FBlt;:lt^fii.^B#PHl<h7S:^o z.(Drz^. ¥^^SM15 0 
RAMS 0 OCDt^X F^:-FP#<Oi(if^iia[T 

nxi^^Oc 

[0 0 2 6] z.(Dmm.^^Mm^-^^<oh\^x. mx 

1 1 -3 5 2 1 8 S-^^^JCJA. ^U^^ft^n 

X\^^t^\^^RAMf)^^(Dy'—^Witi\t. U \ SR^tBM 

^^t^\^^z.hx^'&m^m,X'r^z.^^m»^^mw^ 
mi)m7r^^nx\^^^o 

[0 0 2 7] z,<D^mwmmx\^. Hiotc^-ri^ 

\Z. PRPG 1 0 7!;^«^X4=^^>/^X-l-2-^^UTeA^ 
nfcX + V >-r >Mfri3^*T.5J'iK.L. jr:3yiR AMA 0 

^(D'f-i^x^D i .niatt^^4 0 i'\fgt)D. ffi:;^^^ 

x-^'T'J^ FDo u tfBIKm^4 0 2'\g*:)-5o RAM 

4 0 3;5^^CO^^fii*S^Oi>^/ufcDo u t ISlt^^4 0 
2tl. M I SR 1 l'\c^X4^^>/1XtCg^)gg$nT(/^;S: 
t^^O-e, ^^ffii^^M I S R 1 1 've^^ns C 

t^o D ifiiJii314 0 4^7^XFLfcS£«ti. D i nfSiS 
^^4 0 1 75^?)X + ^ >/^X 1 2 ^^LTM I S R 1 1 
^iiB.t>^. ^tz. DoffliJ^li4 0 5«. DoutfElt 



i^l82 0 0 2- 



7.h^mt. ^^^OX^^>AX^^oT. MISR 
1 I'^eS^n^o Z.<OJ:^\ZLXD i mmm4 0 4R 

\t. RAU4 0 3(Dmi^mm\z\ts^m^n:^\^^o 

[0 0 2 8] i^^=L\y-zyB>m^no 
[0 0 2 9] l^iatC^Tcfc:^tC> :^\B}^m^XJft. 

i nXDo u tmmm^m^s 0 iizmm^n^o 
m^. D i mmm4 o 4 ^5^x h Lr^^Mit. $mm^ 

5 0 ItCffitOii^n, 1316^^5 0 It >/lx 
1 2 ^^LT. M I S R 1 1 ^Bit>^o ^fz. P R P G 
1 0;6^^X^-\^>AX 1 2^^bTfBte*T5 0 1 -\X 

^^>-(:<^nrz/^^>:^^Dommm4 o 5-\ftf^^n 
\Bi^m^^m<Dh<Dh\tm\ziy^zLU—zyB >m\zmm 

[0 0 3 0] ^^\Z. :i<D^z>\Z->^iLU—zyB>m<D 

^^m^tmm(Dm^mjs.t^mt^^:it{zu^h. m 
m^m\zMT^5^7. h <D:^mm^ ^ nx l ^ ^ c <h tc 

[0.0 3 1] mi2\t. ^mmm.^.^mmT^rzib(Dm 

T*^o z.z.x\t. mm\z^i.rz<koUMmmmz:^\^^ 
T. mme o 2(Dmm^m\z-D\,^x<Dy')^ h^n^m-^ 

[0 0 3 2] mm6 0 ZCDm^^m^zM-t^y^Xh^ff 

•ofz^izit. "tcDmrnzt^m-^n^tmrni^e o 3\zm 

[0 0 3 3] mi(D:^mt. '>:7h5='x->(cfe 
^Lrzmnmt^mmT^:^mx^^. n^mmi^eo s 

-O. 6 0 3 6 0 3 -OfCOl^T, -^n-^tlcOX 

«^J^«. IBItm^ 6 0 3-(3)Tfti, X+^>-r 

\zu^. ::<D^vum^mt^f^imr^:^^^sL (sk 

ewed Load) :^iC^Pf^>o 

[0 0 3 4] ^fz. m2(D:^m\t. mm\z&^vrzmn 

6 0 3 -Q). 6 0 3 6 0 3 -^^Z^Dl^^X. m:^^ 

me 0 i\zj:o^n^n<Dm^r^mi^^A. b. cx$> 
^^-r^o z.cDm-^. m^MA. b. CT&^^tBtt^^e 



;ftfi^^<k^ffJffl-r-5:&^^BS (Broad Side):&^^Of 

[0 0 3 5] mm^m^zMT^^':^hx\t. M'M. coy 
=:^^(oyj^^m.^^t>itx^m^ttim^{^±^^x^^ 

[0 0 3 6] <t:C157&^\ B.S:SStl. ^1 ItC ^bi/hJ: 

^ymmms^izjttmxit^^^z^tjt^ rrsit) 

mi i\z^i.rzmmm^x\t. Dofiiji&3i4 o 5(^ 
mm^»^y^7.h'r^rzsb\zmm^n^D i n/oou 
t mmtmm^s o i (Dmtmo^m^t. d i mmm4 o 
4\z^^m^mtnfWL'XL^o'fy^. mi o\z^t<i:o 
\z. mm<D\3i^m^x\t. d i mmm4 o 4\z^^m^ 

$^^m^4 0 l\Z^r)jh^n. Do{iiJ^314 0 5 

izmm^n^B^mmT4 0 2\zmDj2^^n^(D{:i.. ra 
mm«cm\zM't^^xh\z:i^i^^x3^s,:^^^WL^y3:\^\ 

[0 0 3 7] ^mmo)Bm^t. mm::L-^y h(DB I ST 

'^B^^^:=^y h\Z^'DXmi^n^Z.^iU<. v-Xt^A 

^mm^^^h\z$>^. 

[0 0 3 8] 

[mm^m^T^rzisb<D^m] ^mM\z^.^^mi^^m 

IBlt^-^yhch. SKtBi6^-^v hch<^r«1Tft^^ 
^Dl^Dt- ^^SoL-^y hi:, SfrtBIB*^:rv;/h;0^e>ftf 

tcS^$n^fB1t^^<h. 7"Xh/1^>^^^U X^ 
^>AXC0A*iS8'^^««&-r^5='X hM^>±fig[iIK 
i:. X^ir>/lX(7)ai;^S;&^^(DfS^^A;tfb. JESST 

^"y^xhn^y&mmmh. mftBiBttrL-^y H^^^g^ 

m$EmW:m^<DT'-i$rxt}hLxmtjT^±U 
^^t^mxfz:!^^^^^^^^ 
[0 0 3 9] :z(Dm^\z^\^^x. mm^ib^isbi^nrzWa 

CD 7^ - ^ m (7) s e ffl <7) V i T ^ o 

[0 0 4 0] :^mM\Z^.^m(D^mi^mm\t. S3»a- 

IBit^^i:. T^X hA:$7>^^^b. X^-v->AXC7)A 
*iffi'\<h#fcS&-r'5'T'X K/t37>^fig[pIg§<>:, X^-^-WI 
XOffl*S8;&ie(0m^^A:;^L, JE)^Ta5^X h/1^> 

StJ f 3 IBtt^^ CD m :^ ^ b ^cff^ <D I i ^ il*? 
L-T. mB^t^^m^oyf—i^^Xtihi^XltitlT^iiU^ 

[0 0 4 1] 
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#M2 0 0 2- 1 8 9 0 6 3 (P 2 0 0 2 - 1 8 9 0 6 3 A) 



[0 0 4 2] <mimmmm>miit. :ti^m\zji^^ 
[0 0 4 3] mmiz^-rjz^\z. ¥^«:^aioo«, 

bT<75RAM3'<t. IBISm ^ 1 , 14 t^m^^. fi 

misohmmiz, ffi^ii-iHi8S4, late^^z. is. 

PRPGIO, MISRl lUd^m?L^ii^. W^Oit 

[0 0 4 4] 1 0 0 «, RAM3CDW;^tce 

. bOizlSiU^. -rUt)-^. RAM3WtB;'3do(0)tcSif^ 

•rsiEtg^-? 1 «; *is«aeift3g^-r*s 2 a«jE£©7 

y^LTi, LT2 ■feki'^ 1 0 1 t2:tiA-5. -fe 

^y9-hTl. LT2(DAtlii<Dm\zmf^-^n^> 
•tUi;^ 1 0 Ht, SELtf>*^LTA:^$n-5-lrU 
i7 hfi^SELfCjSDT. Din, ^SM 1 RtX^SM 
0COVi-rn!Ci^S;il#JLT, ^-y^^LTl, LT2{CtH:;>3 

□ i7 tr > C C K Srr^t- b T A:^ ^ v'X 7^ ■\' 

-5<t^^5fD)>^*. T'-^tb:t»tf>Do u t Srrn-bT. 

[0 0 4 5] ll<r>^oiZ. fB165g^l«, 
;^e>D i ni, ll^wfeit^^roA;ba:wrBltc, izU 
0 1 ^fflx.T*5 0 . B I S Ti(jf^CD^fC«, WiM 

mixit.^mmot)^±ui7 h{i-^sELicj;os*?$ti 

•5. JlWfc*. RAM3*»?)05f:5tMtt. LTl, LT 
2»c5iOjiSn75:t^. 

[0 0 4 6] Sfc. iett^^l LTl. LT2{r^ 
n^tiaiigg-r-5X^^>^ g-;/^S CK 1, SCK2«r 

[0 0 4 7] ».{Z, ^W^mi^mnXCLQJZM$3WtSl 
[0 0 4 8] 02 «. SL:&SClC*3tt'5^t^^<b<0«l^ 

[0 0 4 9] zcom^. i^0®©^'<_5:^^r-T«, teig 
ig^itt. 'Ammmm^izm'^-t^^^m.^^mi^x 

x-^dJ:^,t;>P-o..u_LfC.it.#.^{k/!Jit5#. il 



[0 0 5 0] Cc^^m^^^kTjtiEt/ca^i, $.^S^^tl 
fc5"f5>^'^, -r.gCt)-^. 5.>yQ^CT.._i^X7=• 
[0 0 5 1] gBlt^^lTtt. ->X5=:A+^:/5"-\'i'D 

7-7. hikmzic>.\^x.M^^^Mm. (0X« 1) 
[0 0 5 2] c:tit;:j;0RAM3^.jbe)*^bje)^ffi'fbb 

T*3Ai;a:<TfeM I SR 1 1 tc:^5£ffl*igS^tl,-5C<i: 

mrz, cc: k ^ai bj-t -s-^.-f s > ^ta. ram i 

3 <;5»if^JgS t-mfi^i^i .l-0_0 cd;^^ I 

[0 0 5 3] 'Afiz. B s:^^x(Dmmz':>\^^xmm-r 
[0054] 03 tt, BS :&iC-cro»f^*UiBj-r sfcj6 

[0055] SCKl. SCK2^325tcepnrbXS I 
D, SODSrcfrbT, IB;icX=^^^ W >t(ifp*ff 3 C t 
jili b S b i 1^ b Tcfe -5 . 

[0 0 5 6] mm(i><Di$'-i 5 :d^-«>_iBt»^T i 

TTtCX^r >i<;f^tCTgcO>j>t;^^M^«itbT^> 

ffi=Sr®Ojitr. ^0>iStl-5M«. -feU^ hft-^S EL 
(DMtCjebT^Sffil3ittifeafitOT*S. tS*. 0 3 
1 «ril*?bfcfc®t bT0^bTab-5. 

[0 0 5 7] -fcui^i' 10 1 \zj^^xm^^nftmiiisr 
-i 5. >ifa)\zinf^mmm.^m^3m-^it. d o u t ic 
m^^itA^ii^, mmiscmizm-r^9-:^i^iz^m^$> 

[0 0 5 8] z<Dmn^ittim^rz$)t. $>^m.^^n 

>';^7^A=^r-\'y5^-\' i7 o.'>Li?.C.C.K*«glpl$n.5, ^leo 

m^^ntz^-^ 5 >yTm-^^{b(?)]^si*^iBtft^^ i 4 
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[0 0 5 9] B I STT(7)^X KcOj^cfT. 

[0 0 6 0] m^i.r^<ko\zsL:^^x}ttmnmti^m 

s :^^x\t. ynx \z\t^nvu^^mnm\:^^ 
z.rch^^x^^o :^^m\zj:^^m^mmx\t. mm 

[0 0 6 1] <m2mmmm>:k\z. :^^m\z^^m(o 
^mi$^mm\zz:>\,^xmmT^o 

[0 0 6 2] m4\t. *¥^^^SgfC:fefrj-^fEtilL--/ 

h t^comm<Dm^^^^^a y ^mx$>^o 

[0 0 6 3] IWigltC^-Tcfc^tC. ¥^<*^«13 0«. 
01(C^Lfc^««:^Sl 0 0<i:l^<tf3/ffi^-a'(mK5 
RAM3^. Kti^^l, 14t^m^^o m4\z 

7^^. m 1 \z^i^rc^mi^mm i o o ^^r^i^o rr^t) 

^ 1 0 lcoA:^{::^^^n^o 

[0 0 6 4] ui^. mimmmm^mm\z. 
^wz^'Dxmsi-^w^mnt.x.x. 
misfao^Mic-feu^j^^ 1 0 ixzT^n-^^^^xzv.x 

[0 0 6 5] ¥#^SM1 3 OfC:iott'5BS;^^ 

xo^mmz-Dx^^xmrnr^. sL:6'iCT<^i&fp 

[0 0 6 6] ^5«. BS;5rS;T(^«if^^ia^TS;t«6 

[0067] SCKl. SCK2^3?StcB3nJbT, S 

CchJt, H9jZEb^c¥«^^gl 0 0<i:[^DT*So 
[0 0 6 8] f^^0cO3^-r ^>^Tti, fBtS*^l«. 

^x\z7.^\ymmzx'^y)ihts^^{^^^^\^x\^ 

-So ^LT. ^-r^>^©tCT. CCK7i>^B3oJ$n'5 
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